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(54) BLOWER

(57) A blower, comprising: a blower body (100), hav-
ing accommodated therein a fan (600) and a drive unit
(700), a rotation shaft of the fan defining a longitudinal
axis (L), and the blower body defining an air inlet (210);
a blow pipe (300), attached to the blower body and ex-
tending along the longitudinal axis, the blow pipe defining
an air outlet; and a control unit (800), for controlling op-

eration of the drive unit. The blower defines an airflow
path extending from the air inlet to the air outlet, the con-
trol unit being at least partially located in the airflow path,
such that when the blower is operating, at least a portion
of an airflow entering the air inlet cools the control unit
and is then discharged through the air outlet.
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Description

Technical Field

[0001] The present invention relates to a blower, in par-
ticular to a blower for gardening work.

Background Art

[0002] Leaf blowers are mainly used for blowing away
fallen leaves, road surface dust, accumulated water and
accumulated snow, etc. Common types of blower include
petrol blowers and electric blowers. During operation, a
petrol blower is powered by a petrol engine; fan blades
rotate inside a fan volute, producing a wind which blows
out through an air outlet to perform a job. In contrast to
a petrol blower, an electric blower in which the fan is
driven to rotate by a motor is small in volume, light in
weight and convenient to operate, and is therefore pop-
ular among consumers.
[0003] When an electric blower is operating, electronic
components on a circuit board for controlling the motor
generate heat, causing a rapid increase in the tempera-
ture of the circuit board and its surroundings. The elec-
tronic components will fail due to overheating if this heat
is not promptly dissipated. To prevent the electronic com-
ponents from being damaged by heat, a cooling mech-
anism needs to be provided for the circuit board. A con-
ventional cooling mechanism comprises a heat sink
mounted on the circuit board and an independent air
channel for cooling, enabling external air to carry away
heat from the circuit board and the heat sink. However,
the heat sink increases the weight of the blower, and it
is difficult to ensure that a sufficient quantity of cooling
air enters the independent air channel.

Summary of the Invention

[0004] To overcome the above deficiencies, the
present invention provides a blower, which utilizes a
working airflow generated by the fan when rotating to
cool the circuit board. The blower comprises: a blower
body, having accommodated therein a fan and a drive
unit, a rotation shaft of the fan defining a longitudinal axis,
and the blower body defining an air inlet; a blow pipe,
attached to the blower body and extending along the lon-
gitudinal axis, the blow pipe defining an air outlet; a con-
trol unit, for controlling operation of the drive unit, wherein
the blower defines an airflow path extending from the air
inlet to the air outlet, the control unit being at least partially
located in the airflow path, such that when the blower is
operating, at least a portion of an airflow entering the air
inlet cools the control unit and is then discharged through
the air outlet.
[0005] In one embodiment, the control unit is arranged
close to the drive unit. Preferably, the control unit is sub-
stantially transverse to the longitudinal axis.
[0006] In one embodiment, the drive unit comprises a

motor, and the control unit comprises a control circuit
board located at an end of the motor. Preferably, in an
airflow direction, one of the control circuit board and the
fan is located downstream of the motor while the other
is located upstream of the motor.
[0007] In one embodiment, the blower body comprises
a casing in which the fan, motor and control circuit board
are located. Preferably, the casing comprises a hollow
tapered flow-guiding body, with an opening formed in a
surface and/or an extremity of the tapered flow-guiding
body. More preferably, multiple openings spaced apart
circumferentially are formed in the surface of the tapered
flow-guiding body, each of the openings being enclosed
by two arcs and two sides, the two arcs being arc sections
on two circles of different radii centered at the center of
the extremity of the tapered flow-guiding body.
[0008] In one embodiment, the blower body comprises
a guard defining the air inlet, and in the direction of the
longitudinal axis, the ratio of a distance between the con-
trol circuit board and the air inlet and a distance between
the control circuit board and the air outlet is 0.7 - 1.3.
[0009] In one embodiment, the motor is a brushless
DC motor controlled in a sensorless fashion, and no heat
sink is present on the control circuit board.
[0010] In one embodiment, the casing comprises an
outer ring and an inner ring, the tapered flow-guiding body
being connected to the inner ring, and the control circuit
board being located in a space defined by the tapered
flow-guiding body and the inner ring. Preferably, at least
a part of the tapered flow-guiding body protrudes beyond
the outer ring, with the opening being formed in said at
least one part.
[0011] In one embodiment, the tapered flow-guiding
body further comprises a wing part, the wing part having
an inner wall, an outer wall located at a radially outer side
of the inner wall, and a connecting part which connects
the inner wall to the outer wall; and an inner ring slot and
an outer ring slot which mate with the inner wall and the
outer wall are formed in the inner ring and the outer ring
of the casing respectively. Preferably, a part of the inner
ring slot that is not occupied by the inner wall forms an
inner ring hole, the control circuit board being located
downstream of the inner ring hole.
[0012] In one embodiment, a cross section of the con-
trol circuit board corresponds to a cross section of the
motor. Preferably, the ratio of a cross-sectional area of
the control circuit board to a cross-sectional area of a
motor housing is 0.7 - 1.5, more preferably 0.9 - 1.1.
[0013] In one embodiment, the ratio of a cross-section-
al area of the control circuit board to an area enclosed
by the inner ring is 0.5 - 0.9, preferably 0.7 - 0.9. The
ratio of the cross-sectional area of the control circuit
board to an area enclosed by the outer ring is 0.3 - 0.7,
preferably 0.4 - 0.6.
[0014] In one embodiment, the control circuit board is
connected to a motor housing by means of a fastener,
and at least a part of the motor is not covered by the
motor housing.
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[0015] In one embodiment, the motor housing compris-
es a first housing part located at one end of the motor
and a second housing part located at the other end of
the motor, the control circuit board being fixed to the sec-
ond housing part, and the second housing part compris-
ing a bottom wall and a sidewall; a first set of fastener
holes is formed in the sidewall, a second set of fastener
holes is formed in the bottom wall, and at least one open-
ing leading to the interior of the motor is formed in the
sidewall.
[0016] In one embodiment, the control circuit board has
at least one through-hole and/or notch allowing an airflow
to pass through the control circuit board.

Brief Description of the Figures

[0017]

Fig. 1 shows a blower according to an embodiment
of the present invention.
Fig. 2 shows a cross section of the blower according
to an embodiment of the present invention.
Fig. 3 shows a casing which defines an airflow path
in the blower according to an embodiment of the
present invention.
Fig. 4A shows one side of an air-output-side casing
in the blower according to an embodiment of the
present invention.
Fig. 4B shows the other side of the air-output-side
casing in the blower according to an embodiment of
the present invention.
Fig. 5 shows a tapered flow-guiding body in the blow-
er according to an embodiment of the present inven-
tion.
Fig. 6 shows a cross section of the air-output-side
casing in the blower according to an embodiment of
the present invention.
Fig. 7 shows a fan and a motor assembly in the blow-
er according to an embodiment of the present inven-
tion.
Fig. 8A shows one side of a motor housing part in
the blower according to an embodiment of the
present invention.
Fig. 8B shows the other side of a motor housing part
in the blower according to an embodiment of the
present invention.
Fig. 9 shows a control circuit board in the blower
according to an embodiment of the present inven-
tion.
Fig. 10 shows an end face of the tapered flow-guiding
body in the blower according to an embodiment of
the present invention.

Detailed Description of Embodiments

[0018] Fig. 1 shows a blower according to an embod-
iment of the present invention; the blower is an axial-flow
blower, and comprises a blower body 100 and a blow

pipe 300 mounted on the blower body 100. A fan, and a
drive unit driving the fan to rotate, are accommodated in
the blower body 100. In a state of not being used, a user
can remove the blow pipe 300 from the blower body 100
to reduce storage space. The blower defines an airflow
path from an air inlet to an air outlet. The air inlet is formed
on the blower body 100, while the air outlet is formed on
the blow pipe 300. To facilitate description, in this text, a
straight line on which a rotation shaft of the fan in the
blower lies is defined as a longitudinal axis, a side facing
toward the air outlet is called a far side, and a side facing
toward the air inlet is called a near side. In this embodi-
ment, the blow pipe 300 is connected to the blower body
100 via a snap-fit connector 330 located at the near side
thereof. It should be understood that other forms of dis-
mantlable connection are also feasible, and are included
in the scope of the present invention.
[0019] The blower body 100 comprises a body housing
200 and a casing that defines the airflow path. The body
housing 200 may consist of two housing halves, to facil-
itate dismantling. The casing comprises an air-intake-
side casing 400 and an air-output-side casing 500. A
guard 210 is attached to a near-side part of the body
housing 200, and defines the air inlet of the blower. A
protective grille is formed on the guard 210 to prevent
foreign objects from entering the body housing 200. Ad-
vantageously, the grille pattern is designed to help or-
ganize disordered external air into a smooth intake air-
flow.
[0020] The blower body 100 further comprises a han-
dle 220. In the embodiment shown in Fig. 1, the handle
220 has a gripping part 221 for a user to grip, and a
connecting part 222 that connects the gripping part 221
to the body housing 200. A control button 223 is provided
on the gripping part 221, to enable the user to operate
the blower with a single hand. In an embodiment which
is not shown, the connecting part 222 is pivotably con-
nected to the body housing 220, to allow the user to adjust
the orientation of the handle 220 relative to the body
housing 200.
[0021] The blower body 100 further comprises a bat-
tery pack installation mechanism 230, for attaching a re-
movable battery pack (not shown in the figures). As bat-
tery technology develops, the capacity of battery packs
is steadily increasing, and the weight thereof is also in-
creasing accordingly. In this embodiment, the battery
pack installation mechanism 230 is arranged on the con-
necting part 222 of the handle 220. This arrangement
has the advantage that the battery pack is installed di-
rectly on the handle 220, closer to the gripping part 221,
so the user is able to maintain the orientation of the blower
steadily while holding the blower in the hand to perform
a job. In other embodiments, the battery pack installation
mechanism may be arranged at a lower part or a side of
the body housing 200.
[0022] Fig. 2 shows a cross section of the blower. Ex-
ternal air enters the blower body 100 through the guard
210 under the driving action of the fan 600, flows sequen-
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tially through the air-intake-side casing 400, the air-out-
put-side casing 500 and the blow pipe 300, finally exiting
through the air outlet at a far end of the blow pipe 300.
Viewed from one side, outer walls 310, 320 of the blow
pipe 300 form an angle with respect to the longitudinal
axis L. The angle is preferably less than 5 degrees, more
preferably less than 2 degrees. Too large an angle results
in a significant decrease in the area of an air delivery
port, and this will increase the force of the airflow at the
air delivery port excessively, possibly blowing up heavy
objects undesirably, and will also exert high pressure on
a blow pipe inner wall close to the air outlet. In this em-
bodiment, the upper-side outer wall 310 of the blow pipe
300 extends a greater distance along the longitudinal axis
L than the lower-side outer wall 320. A bottom support
340 is provided at a near-side part of the blow pipe 300,
allowing the blower to be placed stably on the ground,
and preventing wear to a blow pipe outer surface. Op-
tionally, a protrusion 350 is provided at the bottom of a
far-end edge of the blow pipe; when the blow pipe is
placed on its own, the bottom support 340 and the pro-
trusion 350 can support the blow pipe 300 stably.
[0023] In existing blowers, a control unit for controlling
fan rotation is generally arranged outside the airflow path,
e.g. in the handle 220 or in a connection part S of the
handle 220 and the body housing 200. The control unit
must be provided with a means of cooling, because elec-
tronic components in the control unit generate heat when
the blower is operating. In general, the means of cooling
includes providing a metal heat sink on the control unit,
and at the same time forming a ventilation port on the
body housing close to the control unit. However, the metal
heat sink is heavy and will be a burden on the user. In
environments where there is no wind or only gentle wind,
the amount of air entering the housing through the ven-
tilation port is limited, and is unable to rapidly carry away
heat from the metal heat sink.
[0024] To overcome the above shortcomings, in the
blower shown in Fig. 2, a control circuit board 800 used
as the control unit is arranged in the airflow path, and the
control unit is cooled by an airflow generated by the fan
600 when rotating. The control circuit board 800 may be
arranged close to a motor 700 of the drive unit, e.g. at
an end of the motor 700. In the embodiment of Fig. 2, in
the airflow direction, the control circuit board 800 is lo-
cated downstream of the motor 700, while the fan 600 is
located upstream of the motor 700. In other embodi-
ments, the control circuit board 800 is located upstream
of the motor 700, while the fan 600 is located downstream
of the motor 700. In the direction of the longitudinal axis
L, the control circuit board 800 is located substantially in
a middle section of the overall length of the blower. Pref-
erably, the ratio d1/d2 of a distance d1 between the con-
trol circuit board 800 and the air inlet defined by the guard
210, and a distance d2 between the control circuit board
800 and the air outlet defined by the blow pipe 300, is
0.7 - 1.3.
[0025] Fig. 3 shows the air-intake-side casing 400 and

the air-output-side casing 500 which define the airflow
path in the blower body 100. A near end of the air-intake-
side casing 400 is connected to the guard 210, while a
far end of the air-output-side casing 500 is connected to
the blow pipe 300. To expand an air intake region and
maintain airflow speed, a near-side part 410 of the air-
intake-side casing 400 is designed to gradually open out-
ward in the near-side direction. The air-intake-side casing
40 is substantially cylindrical, and comprises at least one
positioning member 420. The positioning member 420
may be formed on an outer wall of the air-intake-side
casing 400; the positioning member 420 engages with a
positioning member formed at a corresponding position
on the body housing 200, to ensure that the air-intake-
side casing 400 is installed at a predetermined position
of the blower body 100. Similarly, a positioning member
511 is also provided on an outer wall of the air-output-
side casing 500, and likewise engages with a positioning
member formed at a corresponding position on the body
housing.
[0026] In the embodiment shown in Fig. 1, at least a
part of the air-output-side casing 500 and the air-intake-
side casing 400 is exposed to the outside environment.
In an embodiment which is not shown, the air-intake-side
casing 400 and the air-output-side casing 500 are located
inside the body housing 200, with neither being exposed
to the outside environment. An elastic positioning mem-
ber may be provided on the outer wall of the air-intake-
side casing 400 and/or the air-output-side casing 500.
The thickness of the elastic positioning member is slightly
greater than a distance between a casing outer wall and
a body housing inner wall, such that the elastic position-
ing member is squeezed between the casing outer wall
and the body housing inner wall, thereby positioning the
casing in the body housing in a centered fashion, to resist
vibration and reduce noise.
[0027] Figs. 4A and 4B show the structure of the air-
output-side casing 500. The air-output-side casing 500
comprises an outer ring 510 formed of an outer wall, and
an inner ring 520 located inside the outer ring 510. The
outer ring 510 is connected to the inner ring 520 via mul-
tiple static vanes 530. The multiple static vanes 530 are
spaced apart circumferentially, and used to guide airflow.
The inner ring 520 defines a motor casing, with a motor
assembly accommodated therein. A far end of the inner
ring 520 is open, while a near end thereof has a motor
mounting frame 540. Fig. 4B shows that the motor mount-
ing frame 540 has a central hole 541, for a motor shaft
to pass through. At least one fastener hole 542 is formed
in the motor mounting frame 540; a fastener (e.g. a screw)
can pass through the fastener hole 542 to fix the motor
to the motor mounting frame 540. Optionally, an opening
543 is formed at the periphery of the motor mounting
frame 540, and connects the interior of the motor casing
with the outside, allowing air to enter or exit the motor
casing. A protruding piece 513 is also provided on the
outer wall of the air-output-side casing 500; a hole in the
protruding piece 513 is used to receive a fastener which
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fixes the air-intake-side casing 400 to the air-output-side
casing 500.
[0028] The air-output-side casing 500 comprises a ta-
pered flow-guiding body 550 which narrows gradually to-
ward the far side. Fig. 5 shows the tapered flow-guiding
body, which is hollow and comprises at least one con-
nector 551 extending toward a near end. The connector
551 in this embodiment is a hook-like member, and is
mated with a connector 521 formed at the near side of
the inner ring 520, to achieve a fixed connection between
the tapered flow-guiding body 550 and the inner ring 520.
It should be understood that the tapered flow-guiding
body 550 and the inner ring 520 may be connected in
any way, or the tapered flow-guiding body 550 and the
inner ring 520 are integrally formed. At least one opening
552 is formed in an outer surface of the tapered flow-
guiding body 550, and connects the interior of the tapered
flow-guiding body 550 to the outside, allowing air to enter
or exit the tapered flow-guiding body.
[0029] The tapered flow-guiding body 550 further com-
prises a wing part 560. The wing part 560 has an inner
wall 561, an outer wall 562 located at a radially outer side
of the inner wall 561, and a connecting piece 563 which
connects the inner wall 561 to the outer wall 562. The
inner ring 520 and outer ring 510 of the air-output-side
casing 500 shown in Fig. 4A are not completely closed
circumferentially, having an inner ring slot 522 and an
outer ring slot 512 respectively. When assembly is com-
plete, the inner wall 561 and outer wall 562 of the wing
part 560 enter the inner ring slot 522 and outer ring slot
512 respectively, and the connecting piece 560 is used
as a static vane between the outer ring 510 and the inner
ring 520.
[0030] Fig. 6 shows a cross section of the air-output-
side casing 500, with the motor assembly and fan 600
accommodated therein. The motor assembly comprises
the motor 700, and the control circuit board 800 for con-
trolling the operation of the motor. The motor assembly
is positioned in the motor casing defined by the inner ring
520. The fan 600 is located outside the motor casing and
at the near side of the motor 700; and the fan 600 is
mounted on an output shaft 750 of the motor 700. In this
embodiment, at least a part of the tapered flow-guiding
body 550 protrudes beyond the outer ring 510, with the
opening 552 being formed in part of the protruding part.
A near-end edge of the tapered flow-guiding body 550 is
aligned with a far-end edge of the inner ring 520; when
connected together, the tapered flow-guiding body 550
and the inner ring 520 define a bullet-shaped internal
space. It must be explained that although the control cir-
cuit board 800 shown in Fig. 6 is located in the inner ring
520, the control circuit board 800 may also be arranged
at other positions in the internal space.
[0031] Fig. 7 shows the fan and the motor assembly.
The fan 600 comprises a hub 610, and blades 620 ex-
tending radially outward from the hub 610. The hub 610
is substantially aligned with the inner ring 520 of the air-
output-side casing 500 in the axial direction. A gap be-

tween an extremity of the blade 620 and an inner wall
515 (shown in Fig. 4B) of the outer ring 510 of the air-
output-side casing 500 is preferably 0.5 - 2.5 mm, and
more preferably 0.8 - 1.5 mm. Too small a gap might
result in the blade scraping the casing inner wall; too
large a gap would increase noise, and reduce blowing
efficiency. The control circuit board 800 in the motor as-
sembly is located at the near side of the motor 700. In
this embodiment, the motor 700 is an internal rotor motor;
a housing of the motor 700 comprises a first housing part
720 and a second housing part 730, and the control circuit
board 800 is connected to the second housing part 730
in a fixed manner.
[0032] Figs. 8A and 8B show the structure of the sec-
ond housing part 730. The second housing part 730 com-
prises a bottom wall 731 covering one end of the motor
700, and a sidewall 732 surrounding stator laminations
710. The second housing part 730 further comprises two
sets of fastener holes. A first set of fastener holes 735 is
formed in the sidewall 732, being aligned with fastener
holes formed in a sidewall of the first housing part 720,
and configured to receive fasteners 740 (shown in Fig.
7) for fixing the first and second housing parts 720, 730.
A second set of fastener holes 734 is formed in the bottom
wall 731, being configured to receive fasteners for fixing
the control circuit board 800. In addition to the second
set of fastener holes 734, a a cylindrical part 737 is also
formed on the bottom wall 731, and configured to accom-
modate a motor bearing. A central through-hole 733 in
the bottom wall 731 allows the motor shaft to pass
through.
[0033] In the embodiment shown in Fig. 7, the first
housing part 720 and second housing part 730 do not
completely enclose the motor 700; a portion of the stator
laminations 710 are not covered by the first housing part
720 and second housing part 730. The non-fully-enclos-
ing motor housing makes it easy for air to come into con-
tact with heat-generating components in the motor, there-
by increasing the cooling efficiency. Optionally, at least
one opening 736 is formed in the sidewall 732 of the
second housing part 730.
[0034] The first housing part 720 may have substan-
tially the same structure as the second housing part 730,
including two sets of fastener holes formed on a sidewall
and a bottom wall. The fastener holes in the bottom wall
of the first housing part 720 are aligned with the fastener
holes 542 (shown in Fig. 4B) formed in the motor mount-
ing frame 540 of the air-output-side casing 500, and con-
figured to receive fasteners for fixing the motor.
[0035] Fig. 9 shows the control circuit board 800, on
which are arranged various electronic components 801,
802 for controlling motor operation. Preferably, the shape
of the control circuit board 800 corresponds to the cross-
sectional shape of the motor housing. The ratio of the
cross-sectional area of the control circuit board 800 to
the cross-sectional area of the motor housing is 0.7 - 1.5,
more preferably 0.9 - 1.1. Although a substantially round
control circuit board is shown in the figure, control circuit
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boards of other shapes are also included in the scope of
the present invention. Fastener holes 820 are formed in
the control circuit board 800, being aligned with the sec-
ond set of fastener holes 734 formed in the bottom wall
731 of the second housing part 730. Preferably, at least
one through-hole is also formed in the control circuit
board, e.g. a through-hole 810 located in the center and
a through-hole 830 close to an edge, or a notch is formed
in an edge of the control circuit board. These through-
holes or notches allow air to pass through the control
circuit board 800 and carry away heat generated by the
electronic components during operation. In addition, the
through-hole 810 located in the center may also accom-
modate the motor shaft.
[0036] Returning to Fig. 6, this shows flow paths of air
when the blower is operating. An airflow passes through
an annular region between the inner ring 520 and the
outer ring 510 under the action of the fan, then exits the
air-output-side casing 500 under the guiding action of the
tapered flow-guiding body 550 and enters the blow pipe
300. In this embodiment, the inner wall 561 of the wing
part 560 of the tapered flow-guiding body 550 does not
completely occupy the inner ring slot 522 in the inner ring
520 of the air-output-side casing 500. The part of the
inner ring slot 522 which is not occupied by the inner wall
561 forms an inner ring hole 524, which connects the
annular region with the inner ring 520. Thus, when the
blower is operating, a portion of the indrawn air enters
the motor casing through the inner ring hole 524, and
carries away heat generated by the motor components.
[0037] Similarly, the outer wall 562 of the wing part 560
does not completely occupy the outer ring slot 512 in the
outer ring 510. The part of the outer ring slot 512 which
is not occupied by the outer wall 562 forms an outer ring
hole 514, which connects the air-output-side casing 500
with the body housing 200. Preferably, the outer ring hole
514 and inner ring hole 524 are aligned in a vertical di-
rection. An electric wire connected to the control button
on the handle 220 can pass through the outer ring hole
514 and inner ring hole 524 to reach the control circuit
board 800.
[0038] Hereinbelow, the air which exits the air-output-
side casing 500 through the annular region is referred to
as a main air flow, while the air which enters the motor
casing through the inner ring hole 524 is referred to as a
cooling air flow, to make it easier to distinguish between
the two. In order to make full use of the cooling air flow,
the control circuit board 800 is positioned close to the
motor 700, preferably downstream of the inner ring hole
524, so that the cooling air flow can also cool the control
circuit board 800. Since the control circuit board 800 is
located in the inner ring 520 of the air-output-side casing
500, it will not affect the main air flow.
[0039] As can be seen from Fig. 6, the control circuit
board 800 is arranged substantially transversely to the
longitudinal axis, i.e. transversely to the flow direction of
the cooling air flow. This manner of arrangement increas-
es the area of contact between the control circuit board

800 and the cooling air flow. Furthermore, due to the
blocking action of the control circuit board 800, the cool-
ing air flow is not able to exit the inner ring 520 rapidly,
which increases the time of contact between the cooling
air flow and the control circuit board 800. The ratio of the
cross-sectional area of the control circuit board 800 to
the area enclosed by the inner ring 520 is preferably 0.5
- 0.9, more preferably 0.7 - 0.9. The ratio of the cross-
sectional area of the control circuit board 800 to the area
enclosed by the outer ring 510 is 0.3 - 0.7, more preferably
0.4 - 0.6. As a new cooling air flow enters the inner ring
520, the original cooling air flow exits the inner ring 520
through the through-hole in the control circuit board 800
and a gap between the control circuit board 800 and the
inner ring 520, and enters the tapered flow-guiding body
550.
[0040] Fig. 10 is a view of an end face of the tapered
flow-guiding body 550. Viewed in a direction from the
near side to the far side, three openings 552 in the tapered
flow-guiding body 550 are spaced apart circumferential-
ly. Each opening 552 is enclosed by two arcs 553, 554
and two sides. The two arcs 553, 554 are arc sections
on two circles of different radii centered at the center of
an extremity 570 of the tapered flow-guiding body 550.
The openings 552 enable the cooling air flow to rapidly
enter the blow pipe 300 through the tapered flow-guiding
body 550, thereby carrying away heat generated by the
motor 700 and the control circuit board 800. It should be
understood that the number, shape and manner of ar-
rangement of the openings may be varied; for example,
round or annular openings may be chosen. In other em-
bodiments, an opening may also be formed at the ex-
tremity 570 of the tapered flow-guiding body. In view of
the fact that the cooling air flow will mix with the main air
flow after exiting the tapered flow-guiding body 550, the
shape and arrangement of the openings should be de-
signed in such a way that interference to the main air flow
from the cooling air flow is avoided as much as possible.
The manner of arrangement of the openings shown in
Fig. 10 is able to achieve this result.
[0041] In particular, if the motor driving rotation of the
fan is a brushless DC motor controlled in a sensorless
fashion, then there is no need for a position sensor (e.g.
a Hall sensor) for controlling motor commutation to be
provided on the control circuit board. In the case of a
blower which uses a brushless DC motor of this type, the
working airflow generated by fan rotation can be used to
effectively cool the control circuit board, thus there is no
need for the control circuit board to be provided with a
heat sink. This can reduce the weight of the blower, re-
ducing the feeling of fatigue experienced by the user
when working with the blower held in the hand for a long
period of time. Since the control circuit board is located
in the air channel, space for accommodating the control
circuit board does not need to be left in the blower hous-
ing. This helps to optimize the housing design, reducing
the overall size of the blower.
[0042] Although the present invention has been de-
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scribed in detail in conjunction with limited embodiments,
it should be understood that the present invention is not
limited to these disclosed embodiments. Those skilled in
the art can envisage other embodiments that conform to
the spirit and scope of the present invention, including
changes in quantities of components, alterations, substi-
tutions or equivalent arrangements, and all such embod-
iments shall fall within the scope of the present invention.

Claims

1. A blower, comprising:

a blower body, having accommodated therein a
fan and a drive unit, a rotation shaft of the fan
defining a longitudinal axis, and the blower body
defining an air inlet;
a blow pipe, attached to the blower body and
extending along the longitudinal axis, the blow
pipe defining an air outlet;
a control unit, for controlling operation of the
drive unit;
characterized in that the blower defines an air-
flow path extending from the air inlet to the air
outlet, the control unit being at least partially lo-
cated in the airflow path, such that when the
blower is operating, at least a portion of an air-
flow entering the air inlet cools the control unit
and is then discharged through the air outlet.

2. The blower as claimed in claim 1, characterized in
that the control unit is arranged close to the drive
unit, and is preferably substantially transverse to the
longitudinal axis.

3. The blower as claimed in claim 1, characterized in
that the drive unit comprises a motor, and the control
unit comprises a control circuit board located at an
end of the motor; preferably, in an airflow direction,
one of the control circuit board and the fan is located
downstream of the motor while the other is located
upstream of the motor.

4. The blower as claimed in claim 3, characterized in
that the blower body comprises a casing in which
the fan, motor and control circuit board are located;
preferably, the casing comprises a hollow tapered
flow-guiding body, with an opening formed in a sur-
face and/or an extremity of the tapered flow-guiding
body; more preferably, multiple openings spaced
apart circumferentially are formed in the surface of
the tapered flow-guiding body, each of the openings
being enclosed by two arcs and two sides, the two
arcs being arc sections on two circles of different
radii centered at the center of the extremity of the
tapered flow-guiding body.

5. The blower as claimed in claim 3, characterized in
that the blower body comprises a guard defining the
air inlet, and in the direction of the longitudinal axis,
the ratio of a distance between the control circuit
board and the air inlet and a distance between the
control circuit board and the air outlet is 0.7 - 1.3.

6. The blower as claimed in claim 3, characterized in
that the motor is a brushless DC motor controlled in
a sensorless fashion, and no heat sink is present on
the control circuit board.

7. The blower as claimed in claim 4, characterized in
that the casing comprises an outer ring and an inner
ring, the tapered flow-guiding body being connected
to the inner ring, and the control circuit board being
located in a space defined by the tapered flow-guid-
ing body and the inner ring.

8. The blower as claimed in claim 7, characterized in
that at least a part of the tapered flow-guiding body
protrudes beyond the outer ring, with the opening
being formed in said at least one part.

9. The blower as claimed in claim 7, characterized in
that the tapered flow-guiding body further comprises
a wing part, the wing part having an inner wall, an
outer wall located at a radially outer side of the inner
wall, and a connecting part which connects the inner
wall to the outer wall; and an inner ring slot and an
outer ring slot which mate with the inner wall and the
outer wall are formed in the inner ring and the outer
ring of the casing respectively.

10. The blower as claimed in claim 9, characterized in
that a part of the inner ring slot that is not occupied
by the inner wall forms an inner ring hole, the control
circuit board being located downstream of the inner
ring hole.

11. The blower as claimed in any one of claims 2 - 10,
characterized in that a cross section of the control
circuit board corresponds to a cross section of the
motor, and preferably, the ratio of a cross-sectional
area of the control circuit board to a cross-sectional
area of a motor housing is 0.7 - 1.5, more preferably
0.9 - 1.1.

12. The blower as claimed in any one of claims 6 - 10,
characterized in that the ratio of a cross-sectional
area of the control circuit board to an area enclosed
by the inner ring is 0.5 - 0.9, preferably 0.7 - 0.9, and
the ratio of the cross-sectional area of the control
circuit board to an area enclosed by the outer ring is
0.3 - 0.7, preferably 0.4 - 0.6.

13. The blower as claimed in any one of claims 2 - 10,
characterized in that the control circuit board is con-
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nected to a motor housing by means of a fastener,
and at least a part of the motor is not covered by the
motor housing.

14. The blower as claimed in claim 13, characterized
in that the motor housing comprises a first housing
part located at one end of the motor and a second
housing part located at the other end of the motor,
the control circuit board being fixed to the second
housing part, and the second housing part compris-
ing a bottom wall and a sidewall; a first set of fastener
holes is formed in the sidewall, a second set of fas-
tener holes is formed in the bottom wall, and at least
one opening leading to the interior of the motor is
formed in the sidewall.

15. The blower as claimed in any one of claims 2 - 10,
characterized in that the control circuit board has
at least one through-hole and/or notch allowing an
airflow to pass through the control circuit board.
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